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Abstract ofWO03019189 

The invention disclosed a homogeneous phase gene microarray which include: a base plate where are 4- 
100,000 reaction cavities. There are artificial sequences templet primers group at least one of the reaction 
cavities. The said primers group include oligonucleotide primer pairs which can be specially linked to need 
checking sequences and activate the target nucleic acid amplification process, at least one of those 
primers is artificial sequence templet primer. This artificial sequence templet primer includes: (a) special 
combination areas, (b) general areas. The invention also provided the method of nucleic acid sequences 
detection and/or quantitative analysis using this gene microarray. The invention is useful in the detection 
and/or quantitative analysis of genome mutation and expressing and pathogens of the samples easily, 
sensitively and exactly. 
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(57) tH9 



#£i!BHft7-tt#*B£B*eB. mfcySfcUi&W 4-100,000^ 
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row** 

^t^^n^si^R^(pcR). m&mfe&m&cR) , ^M^nt (sdak m^^rm 

(transcription mediated amplication, TMA) U$%$W-nJ&fiLM (3SR) „ 
25 ^~/>^>t±|5j^M!)^i 1 ±^6<J^m^^J, iP^@^g|$fe7|t(microarray)o SB£§P$ 

stir, H^^W^H^^^^^^^#M#^. 

M&£/&&±S&&^##4T£$&(Affymetrix Inch GMftffiil&^^EP 
35 M&o Affymetrix Inc. tt#»##fr£/fc&**jfc*&. £A#£t@*nT: zMR#W 

40 m&w&&n#xmA* cDMimmm^mmttm, ®Bmmmm*km®L® 
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#, m^mm^mm^m^mmmmm^m pna) 0 

(DitM)*iiifi«iS; mm^m^±7J^ pcr ^riiffl^^ 

15 

(6)4frft»ft. 

mat, ^wmtm^&m, mm^mm/m^mw^mBwmmm^ 



20 £BJ|*)^ 

25 -S&> M^^±*W 4-100, 000 ^&m» 

30 

Cb)&fflE. B&fflE&^AIff^KWIfllW 5^#JUlW*fc# : P£'£E*l&/B 

IS^EaSiW^&^EttSW&i, »(ii)*fc^llM»rJ«Mlft. 
35 ^-Hfc^t, #r&Mt±&i£;*>*|-JIE, J^ftXMEWM^-^fcjStfL, fflftl 
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e, m/i&&&mmKmn?tfr?%&&zmft&®mK, Bf&fomm&Zi i-20b P . 
e, m/m&&%?\®&m&%fr?i£ir&z®ft&®mK, m&ifym®K% i-20b P , & 

5-10bp . 

amn^m-mu, Bf&g&±£W 4-100, 000 ^^?L; £Sd>- > NfafeM& 

tt^Etf T»fr4HFtt^E»5*M*. # (ii) fcfcdmWWWMlft - 
(3) iW**MHPJfr tt WMI* . 

^E^a-^ffiRrt^Hiwsft^fafcfeiWHttt^. 

H i S^7*^:0JWAX^|Jm^ltlWMf I l , ^^® . 
EH 3S^7*^BJAX^0«1ti34 , ^/ £c 4Mt^®. 

i§AIJW**flm*M»**E. 

*^BJ3W^ffi^@^l$^JiAx^^^^^miJ^^^^#^Bt^tIsmiP 

Primer ft«*lB^±#tt^W5l«>«-a. W»|-#*lft»^3i*WAX*W* 
^AX^O»0ltl«Sl^!l#R a pilPS^$n96?L^m^W«^; 
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dna, m&Mkto, jmlhtbummi* wmm&ymM. 

Axmmmm® m^^Km^ mB n^m^m^rm s 

-^mw^mxxmmmmwm^mK^m ob P , ib#t^. 
m, M^^uMm^^xxmmu^mx^mn^^^K, mm^^a 

m,-m^mmxxmmmmmEm^^Kmu^=f^Kt.m^mm 
k, mm&&mmwK®M%tt^%^K2.®ft^mK, mm^mmK^ i-20b P (®?# 
^3-iobp, i#» 5-iobp). ^nfsjRiEw^s^: am^xxmmmm 
a<jTm, &Axmmm\®m*&?\®®Tm&T5:j£tem i (2)m±^m-m^mR^ 

mmK, ^n#7fmmm&.o %L&?wmmi¥M, *M®M&#xMmffifexx}¥ 
nsfr^mmmmrnxo ^mm^i'm^m^yt^n^m^ (fret) mmmm 

Taqman^ff^^ft^ (molecular beacon) (® 3D)> FRET (g 2M!fcf£M (peptide 
nucleic acid) (M^^ PNA ^-t^HH") . 

" Taqman U^" 5'^Wm£fSS#.&£ ^^Wimm^Um^m, 

^^wvimm^mm^mmr^wmmn^mta^yt) o Taqman ^igit^i!,^ 

?fJLRnU^^-JF3t^#^#m(Heid CA, Stevens J, Livak KJ, Williams PM; 
Real Time Quantitaive PCR, Genome Res. 1996 Oct. ; 6(10) : 986-94) * 



WO 03/019189 PCT/CN02/00591 

m 3 M^7*£WAxmmumwin j %j ic tkj\>^Mmom umm 3b % Taqman 
3d m^mmte^mroivsmm^o 

mm. &mjs® pcr rwmvf*. tiAi^iii#^iiM. 

mmmm^rmmmm^^ "Axmmu" ), m^mmmmmm^ u xx 
io mmm-mmmm^m" . mmmi, mmmmmmmmM*mmm^o 

p n B^£«S#W^): DNA #ppn RNA# 0 D n ,Sl^RNA^^#5lJ6<]cDNA#p n n , 

15 6-35bp, 15-25bp . OT#n££fflix fttir&W#»Jim 8- 

lOObp, 20-60bp , H^ife^J^ 30-50bp . 

Axmmu^m^t^m^mm^ik^ a, t, c, g.^m, £#n£i&Ax^ 

4Mftl5*£tttt*«. -WtWW^fi^R^iftaTttWOTKi isoG > isoC > 2--0- 

w, ^f^^^puM^A^^Ax^u^^iti^^i:, a#m^^ 

-^Al^'J^^ltl^tb^l: 1-10: MilWl. 5:1-5:1 . ^affi#JK+, 

25 SjRHf^ * Taqman «Htf, Taqman m^Al^Wtttif Ifcftfc^flteKW 
Tm .SWAX^^^I^^tt^E^itftW Tm oMSSiiJ 2-15 T3,«#*»ttJ 5-12 
°C, 

te*immAxmmm\m^ft^&ft-^j&^ "tmmm\®" . & 

IIB. 

35 (i)T«p*Aifl^ii««i*. ±m%itmm, n.^=f^Axmmm\m^m 

2A), «±T«l*tat5:Jft(H2B)i 

(2)b 2A mm^-^rmmmmmm^m 20 , 9 2B wguwfcJs-jfcrJt 

#4HN*Al#fl*MI»tt*. 
40 (3) m*AX^M4M9IMM4^«MI4lfWAMfi'fr(n 2E). w±T*ttft» 
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(5) T#*Ai;*fll*WI4&. ±#AHr»5l*. mftdH^AXfrWfcMlfcttS 
W*flll6'£(ffl2G), ^T*9l4MB^*(**ffl)i 
5 (6) H 2Gtt9l«^-*ri|*«5l^fiRttffl^(BB2H), BP±T#fcfc»l9l4&tt, 

10 -4^M?l4fe#JftMffi*(H 2J) ; 

(8) n 2B+B 2G nfi^, BP±T*f***MI4M. +.W*-J*&fi#XtWAl«ll« 

15 do) H 2B+H 21 nia^. W±TJ***»HM. +H*-#ffiJ**xfWAl#H* 
(ll)BB2F+H2lWfi^, W±T»*»ail«J«t. +B*W*#fltt£ttAXJ*a« 

20 *. ^w^immmmwrnrnMrnt-tfo^mfrm, ^i^i— ^s_he<j snp . 

25 ^ItlilftM^ltlfmpF^Eltt 3-«i9£«l«LhffiffiWffiW3R* f Mt^ lbp-lOkb , & 
l-2kb , H£i&3> l-500b , l-100bp . jCKilfiSlli^f lOObp Ht, rT 

Al#W**tt#tt. 
30 Tffl«f'fr»Btt-*«W**ifl. 

&#jg,b 4 o fc&w?*, $ffi-^Axjf^ym3i«i, ^^i%*^-^Axm 

35 ^»J^4>, #&»W#iB.*RNAS5DNA. 

#31 2 : £<&fitt*#T. WAX*?ll**i3l« 1 ft 3-$i£Kj#^ 

^E£^lBRNASJ&DNAJ*7tl. 

#313: ^fpJ^IKOTRNAlG^^DNA^iKXt^ DNA IB^iJ) , AX#7(I 
40 gtitflttft 3'*SS|6j$G|j^J 5'^M#, RNA/DNA A DNA/DNA JRtt. 

^4s^^^«M^3@^^#T».^^^^^^mWDNA^J(BP 
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xx^nmu) . mmm RNase am rna h, j&j&m^j&M dna mi mxxmmm . 
, ^E^sw*#TSft±^m 3-4 . 

^ 6 : ft DNA JR^»#ftT» 2 W 3'J»foAltffll«*U*fll 5'tf£#. 

5 DHA(«JR«+«f^W DNA /*^teAAlJ*fll*=R) . 2 ft 3«#5lJ^^^ 

(1) »##ihi 
(3)ftgS#, 

ffHtftT, Efeif (in Taqman 5'^±ft#3?cSa^ DNA (*P Taq gteft) 

M5^K»ftWzKfl|, Hllkft Taqman ^#3'^^&<jm^Sam^^»^, 

15 7a: AlfrflWIMI* 1 tt*¥#1WMI4tl 2 J&Qtt**/fttt DNA flsfl. 

7b: &m\m 3 2 ^ni^AN dna mi. 

7c: urm* 2 nrtr&Krmmm 1 ^wax^*« (^w* 5, 5M*m) „ 

8a: AltffllfcftSI*! 1 ft-air»314& 2 ft DNA «£ft 5«#, jf&# DNA JRfc. 

20 ftT-tt«JF4>, aSDHA»fit»A*r»AX^««i. 

8b: ftJS9l4fe 3 A#ttft3l4ll 2 DNA 6*lBft, DNA Rtt. ftT-ft 

8c: j^h 6 +*he, ^wasitf 2 m mmtom&G¥fciift ; ?£&BLtoft&fr? 

25 (l)3£#f§f±; 

(2) at£5S#, ^WiUlj)»WttLhlRftT*i 

(3) ftttS#. ^ttWlR*^*^^. 

ft^-^^-#1t^T, ffigr^HPfli^aiM, @jW£/*£W&il#-t. I^IH 
#1t»T, E&^&^^H 1 (» Taqman 5'*± ltt#2cSM DNA IHrU (*H Taq MitM) 
30 ft ffttftBtigttffizlClK' Taqman flSfl" 3'fl&W*#afffltt*??ifc#3*, ^M-^gC^ 

4nr*n« . 

35 ftfc|#t$C. in Roche's LightCycler , ^# ABI GeneAmp 5700 GeneAmp 7700 ^j&frg 

f*** ( -) > m m 2c Bf^xxmmmmmmmmrm^ 

w&m 5 o ft^^t, &m-&hxmmmm 1 , it^m 2 mtnwkw$\ 

40 4fe 5 *Ufc->HI4Wfc. SjS#m4 , ^e^^l%3 25:m^^4o fti£0!l^*, fiMM 
WftiBWiDNAgfcRNA. 
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2*8 2, as<£fitt*#T. «£il*0«j9f£)» jBsHt^WftflHai 
2a: Al/! E fllSHfc3l4& 1 M Z'mW^^K^^m RNA sK DNA^^iJo 

2b: rwmttws^&mmmfrmig&o 

5 ^3R3 : 

3a: JtfjS^ifeB-ttltW, ftffil»l$$i:*(5GHF RNA|B^lJ)^DNA^^(^DNA 

mi¥mft%T, xumm^imimy^m^n^MW, rna/dna m dna/dna 

Mo 

3b: X*jW±ife£-irt1*W» ftffifa&fWIOtH 1 RNA $B/?#]) Ji£ DNA SteHOCH 1 DNA 
10 $B#^)tfUBT,r*a8&R3l& 5 tfy 3^(p]|B^y 5'*38#,^ RNA/DNA DNA/DNA 

4 :j&mtow&mm&i!r&mftT&&,Mi&&mmmfflmitj&&} dna j^u (bp 

AIWU«*0. rt#J8RNase7K*RNA«, £/ttteJfttt DNAjfW Cfc*Mft1»«T. 7£ 
j$,AX)¥mnU>, ft*:ztt1»»T. ^^#M^ltl2^^^|B^W^iJ)o 

15 $15i ftTHA***. ftgttgWflWOt. 

5a : M9i4b 2 ^^m^mmxx^mmmm i n dna si. 

5b: ffffi|«2tt^HPf#A^rttm9l«5A(|DNAtt. 

5c: AX^I*«t9l#f 1 W «ft##^E£h^$B RNA A DNA JPft(H2fti 2a , 

20 5d: r*HS«5l*5^«RNAB!5DNA^^(^l*2b, 5M*tiJ) . 

6a:*f-J&T 5a , ft DNA Hl^Si#ftT, 2 ft 3Wfr AXJfMWRJfW 5«1#, 

JRtt DNA(*Rtt4«»rfrj*tt DNA /*Wtt*AlJ*flWK) . SAlffailtfcSI* 2 ft 3*41 

25 (l)M#fP±i 

(3)£&K#, &®WJm*ft#ft=?. 

ftm-mn-ftmuT, n^ttTw^m®, m^^^nmm^o Mftun 

*M»»T, A^iRflrdW (*P Taqman 5«tf± W#3**H* DNA H£|§ CM Taq KMO 
30 M 5'^mSl^ttff7KM, Sl&ft Taqman ««• Ttt&ftftln&Himmim. JMlffWj* 6 

6b: *fjSH= 5b , ft DNA 3fc-£»#ftT, #8B3l4ft 2 ft 3'«fa^r**&#f I4& 5 J^!j 
ft$r££l 5*S#, Kf& DNA li,$T-Wt. DNA JRtttt** WAXff 

6c Si 6d: ttjSt^ 5c *P 5d, ^»J^*fWAX^*«(K^ji 3a *P 3b . 
35 ^»7, ftT-«Jfif,-ft$ttJgWii^Ht. 

7a : 2 g^*teJ»W*Al#3Wfc3l* 1 ft DNA §KP=3 5a, *^tB) . 

7b: «M9l4lf2l$^ir^An^r«tM?l4if5fi(|DNAtt(n5b f *^tB)o 

7c: Axmmmm l ft 3i*aWIM^RIfr^|B RNA l£DNAJ^J(2t^ll^ 
2a). 

40 7d: r^m^m5^mmhmdumm^m0m2b, *^nj) 5 

7e: 3 8^ **«3I4& 2 J??!jft§rlir$ft DNA 

-8- 
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8a: £ DNA H£-@I#£T, ffr»3l<» 2 #J 3'* ft Al##ISt*i/PBI 5'^M#, 
DNA^HtSf^W DNA J^iJ-tfe^AXJ^iJ^) . ^ Al#fll«Mft3l4& 2 #J 3'$$E#iiJ 

5 (l)JS#ffjh; 

(3)f8£E#, 

SI-^i-ftMT, «flr4HMB£^*Eto. Hjft^j^CTttiHI^. W£3lH 

fttit&T , 4^ m Taqman 5'$i±lft#KSHM DNA Tag i^H) 

10 ft S'^m^^'S^/XI?, Hlft£ Taqman 3Hftftft*£HH7fftt#K, MW-tE^ 

4nfWf(inM^). 

8b: PH6b, £ DHA *#IW*ns IIMHItt 2 ft 3'^lSj^rJf $#31^ 5 ffftftff 

8c: mec.mmfoAxmmmm^&mMo 

15 8d: li|6d,^ff^AX^y^(^W3b)o 

8e: 3 fl-M^Wf 2 #fl|fi<J DNA 5'*gM#, DNA £T~& 

Pt. &^DHA»tt«S«f«lA±^«*. 

1® Roche's LightCycler , M% ABI GeneArap 5700 s& GeneAmp 7700 

^S2H), M4^M>hAx«M««utm^mi4ir(n2BiD2PMfl^) t attar* 
25 jsta w (-) » (-) n , 

Al^JIMtHi. #JaLS3C^3Co jfcitf, AX*^«*i9l«*!aiSi 

iBW FRET ^H^FAM^^^AX^J^^I til . m—M%M5\%l 2 . £&Jfi#3K*, 
MJfiffl^- FRET SHJnfe-E Dabcyl ftfcfc^H 6 4(*CTIt) . 
30 £361-5, ^riS^(-) £3*1-5^. 

££S|6*: ^B-#1tET, £DNAl^il#£T, fc8Bfl4& 2 M 3'«|fi)AX^J 

35 <l)3E#ff±i 

(2) ft*S#, t^^^AI^JifelMT^; 

(3) lfc&31#, tfiawaflWttRfciH*. 
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Tag mi?M) M vmmnm&ffiMft, mfcAxftmffl&y^tim&fr&n fam 
mwumvi, im*9& B £mkMG* mnftfo*) en 30 . 

£&-#1*lfcT, £DNAm-£il#£T, #»?l4&2te3'J»i«o^rii*«i5|i»5^ 

5 $m 7-9 Parana (-) 7-9 

ssa^H&jfjg, % pcr msmm, m^^mmmaxmr^mmm^ 

^Bt^^fcl^i^^, ft! Roche's LightCycler , ABI GeneAmp 5700 & GeneAmp 7700 # 

10 

(l) H^ft-^sHM 

#A«Ax^w«*K^t»r&iatt dna m^wT-m^mm-mm. mm 
15 mm dna im dna r wpmuwamrbx*. m-amdha 

ttwmw. sift, ^^^n^m^n^^yn^mkmmm^mwM^, 

<2)E»l»4Mlr**ft 

25 m&mm-. 

*ft(«fl«)flSl«l^i 

js&&&mt&. wn^Hcv*, &Tm7&ftm%>}, -torn 

40-50bp)toAl#3fl*«g|«*. AlMfeHMtt. #£WAffi£#AX 
/*ai*fcfl4Mfc hcv &£ttttttJN, 50%. 

35 fffSJE^, ##St£#DNAffyiIft*IWffji:. 

(4)ffft«mi»^xttiN 

4M8fi&to*#&&*##*fflE, Silk, &m-8M i £'¥ffif&Wtiryi5.&tt, #r*t 
40 ttffl*&g!«Jtt*, H*AX^*«ttA*^ttraW. BPAXtffll&JRE, SiHs 

-10- 
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(5) mmmmytfofc&jtmfefrffij$,* 

?LW»BM#* 4-100, 000 >N 9-10000 >|S 16-5000^o &mi&}%> 

m&}*'mt%M& 10-8000 20-1000 m*»2oo«* ; 

3j lnl-100ul, &<jii&^ 100nl-50ul, 500nl-lul . 

10 ^pJI^M PCR M/So £»*P^4P^M 
itf Bl*&JI> fin, *jff**#3ft^*- 

&R(»m*8fcJ&> ?TElttgfc^32> 36 > 72 > 96 > 384?L& 

T-H^^^aamwjEft. *^wjlsrt$, o. 1-50 «*, 1- 

10 m*. #^3tfFSErt 4-100, 000 , 9-10000 , n#iib^ 16-5000 . 

XFMmftftsiwjfc. xtb^h, &n&i)nATBLmmm, n-iim*mn*+#mm 

#ffl08$H PE5700 Ms PE7700 M^^fe PCR fa^KMm fa (9 6) .. 

(l) £&JH$m$g, Rt§^-HB+; 

40 (2) »JM*€«; 

(3) UTt^SA^tf^; 

-11- 
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(4) irt£fsmipcR#o 

2. i$J*@&&: R&ftfflS&ftM. 

3. RT^&H«ft*&*Btt#, MtStft* 

4. =»J6fiI««ffl*. 

5 5. Ilfll: ttMm&&9i*fr?R : f' niRNA gfc DNA r*. 
10 

Al#fl*«9l#K*r HCV ft* (RNA ft*) 

15 IE PCR#&£: /ARNA^^DNA: RT(50°C, 20 4Bt, 95 °C , 5 ##) ; PCR : 
50 °C, 2##, 94 °C 5##; 94*C20#; SJ61°C40#, #40>NiJf. 
AlflW*«l**i 

5-AAGGAACAGG CGGCGACGAA TCAACGACAG AACGCAACCC AACGCTACTC-3' (SEQ ID NO: 1) 
20 5' -GTGCCCCCGC AAGACT-3' (SEQ ID NO: 2) 

5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 

S^fflftjfR'&SM 6-&£^ft&(6-carboxyfluorescein , 6-FAM) (&T 5' *g 
W), 6-^-0 ¥S^^-BJ(6-carboxy-tetramethyl-rhodamine, TAMRA) (& 

25 f3'SS!l). 

tt*B*ttfflWlfeaift»*ABI GeneAmp 5700 , #&fta[*fl**r, $H£& 488nm . 

MWttffift^i^fliJf (ct) ttg^*#f-^,MWtt#ax«ffli^#xjffi#fli c-a-w^te 

*Ji#(»#ft)*r«&Jtttt3llllt(Ct>40) Bt^fcBm^f-to 

30 

Ai/?fli;&fcr hbv ft* (dna mm) 
mm, Rm&mftiamiffi*. 

35 £PCR^J&i: PCR: 50 °C, 2 ft®, 94 °C 5 94 °C 20 #; *D 61 *C 40 f*>, 

AIJW*MI4MHM*i 

5-AAGGAACAGG CGGCGACGAA TCAACGACAG AACCAGCGAT AGCCA GGACA-3' (SEQ ID NO: 4) 

40 5' -CCTCCAATCA CTCACCAACC-3' (SEQ ID NO: 5) 
^JBtfjTaqman UftftM&i 
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5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 

m&ftW (TAMRA) 3' Wi®) o 

MW€ffl^4&$!iJ&^ ABI GeneAmp 5700 , M.&3hM%&MT, $L^% 488nm „ 
5 ffl±&3lt/M$ltt Taqman ABI5700 gSriiftMr^o £& f *nA^|s)# 

#gffi## n D n £^W(Ct){M 

10 Ax^mmur in hcv ^ h (rna 

£PCR#^: ^RNAi£$t^$DNA: RT(50'C, 20 3B+, 95 °C , 5 ftfy) ; PCR : 
50 1C, 94 °C 5#lt; 94TI20#; jf0 61°C40£>, ^40^Ht^o 

15 Al#fl)£fc3l*&3h 

5- TCATCCACAT CCCACCTCAT CAGGAACAGG CGGCGACGAA TCAACGACAG AACGCAACCC 
AACGCTACTC-3' (SEQ ID NO: 6) 

5'-GTGCCCCCGC AAGACT-3' (SEQ ID NO: 2) 

20 mm&m\mm^: 

5'- TCATCCACAT CCCACCTCAT-3' (SEQ ID NO: 7) 

Taqman U^M^ 
5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 

n^mm^mm^ Q-mmmytmie-Fm) 5' mm , wvim®& e-mm-m^ 

25 m^ftW (TAMRA) 3' jfM) . 

mm&m&JtkmiZ&yz ABI GeneArap 5700 , «^M^J^«", 488nm . 

ffl±*fe3l*rR*HJStW Taqman ABI5700 inA^IU^ 

^M#^#p n p)*r«M^m^(ct>4o)^*tB»^-to 

30 

«M 4 

Aiffaitiftr gttiti hcv mm (rna 

35 £ PCR 3f^S: M RNA DNA : RT(50 °C , 20 ft¥f, 95 °C , 5 ; PCR : 

50 V, 2frty>, 94 °C 5 3H+; 94°C20$ ; #161 o C40#, #40>NiI*. 

5- TCATCCACAT CCCACCTCAT CAGGAACAGG CGGCGACGAA TCAACGACAG AACGCAACCC 
AACGCTACTC-3' (SEQ ID NO: 6) 

40 %>mmm 1 = 

5' -GTGCCCCCGC AAGACT-3' (SEQ ID NO: 2) 
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5'- TGAGTGTCGTACAGC CTCCAGG-3' (SEQ ID NO: 8) 

5'- TCATCCACAT CCCACCTCAT-3' (SEQ ID NO: 7) 
5 ftffl W Taqman flftHJ^flft » 

5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 

5' mm > nvmm^ e-^m-mw 

mm® (TAMRA) 3' SSM) o 

ttJIIW«fflWttjllft#*ABI GeneAmp 5700, Jfc&#«fcgr**r, JJHfcft 488nm • 
10 ffl±^5IMSW Taqman ABI5700 ^0^^$^^. ^JH> iDA^TO 



5 

1 5 Aummmur mwm hcv (rna mm) mmvmm (dna 

&PCR;fr*£: ^ RNA DNA: RT(50 TC, 20 95 *C , 5##) ; PCR : 

50 °C, 2ft®, 94 °C 94°C20#? #161 o C40#, ^UO'NPFo 

20 hcv mm xnmmmm%x 

5- TCATCCACAT CCCACCTCAT CAGGAACAGG CGGCGACGAA TCAACGACAG AACGCAACCC 
AACGCTACTC-3' (SEQ ID NO: 6) 

hbv mmxx.mmm\m%: 

5' -TCATCCACAT CCCACCTCAT CAGGAACAGG CGGCGACGAA TCATCCAGTC TATGTTTCCC 
25 TCTTGTTGCT-3' (SEQ ID NO: 9) 

hcv mmn;m\m 1 : 

5' -GTGCCCCCGC AAGACT-3' (SEQ ID NO: 2) 
HCVff#^$!3ltJ2: 

5'- TGAGTGTCGTACAGC CTCCAGG-3' (SEQ ID NO: 8) 

30 wvmmnmmii 

5' -CCTCCAATCA CTCACCAACC-3' (SEQ ID NO: 5) 
HBV ^##$231^ 2: 

5' -AGTTTCCGTC CGAAGGTTT-3' (SEQ ID NO: 10) 

35 5'- TCATCCACAT CCCACCTCAT-3' (SEQ ID NO: 7) 

mm #J Taqman W^RMfe 
5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 

%*&m &}M%mm& 6-^s^h(6-fam) 5' mm, s-mm-m^ 
rn^nw (tamra) m ? 3' m m . 

40 ttHRttt^MttlllMAABI GeneAmp 5700 , mEtfbMft&Mft, 488nm . 

m±tt9l4tf&ffij£ft Taqman ABI5700 ^0^1^^^ . ttft, JWA*E» 
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hcv m (^)hbv m&w&&^mmw (ct) tum^ft^, hbv m hcv pb <&# 

5 %MMe> 

xxmn&r mwm hcv mm (rna 

lEPCR^^: MRNA^^DNA: RT(50°C, 20 ft®, 95 'C , 5 #$>) ; PCR : 
10 50 'C, 2#f+, 94 °C 5 3B+; 94 , C20# ; 5ft61°C40#, ^40^#ifo 

5' -AAGGAACAGG CGGCGACGAA TCAACGACAG AACGCAACCC AACGCTACTC-3' (SEQ ID NO: 11) 

%<¥ m&m%m®fk 6-^s^^(6-fam) (&t 5* mm) 

15 5' -GTGCCCCCGC AAGACT-3' (SEQ ID NO: 2) 

5'- TGAGTGTCGTACAGC CTCCAGG-3' (SEQ ID NO: 8) 

5' -TCGTCGCCGC CTGTTCCTTA-3' (SEQ ID NO: 3) 
20 £+ttfflto#i**B* Dabcyl (BPQ (4h?£M*g!HRft)H*¥K) 3' . 
tt»HtttfflW«t«ft#*ABI GeneAmp 5700 , «S*iH^*jR<r, $H£3j 488nm . 
ffi±^ltl^BjSZfitlTaqiiian^«ABI5700^@rii^fi : riio 

m«l4fiMMBUs> ^MM^rT^M 10 ~ 100 ft. AiA7R##ARtt#A^RIflr 

25 if (ct) wmm^, mwm&mmm&ttmw& (t^mmw.tem&mri% 

fifitSStW (Ct>40) Bt#*fflm&)fc<rt. 
&«<J7 

M^ffWrpoB SNPs&iPP&*« 

WrpoB*H«r»^«5, ^ft*tfrm£*tt(SNPs). fig SNPs ft& 

KB, rott«tt»»ft£WW#»ffto-**«. tt##ttrpoB£H#tt*£SNPs, M 

rpoB ^@ w snps , &ftT&+mw.&m\®tt&m&ttmtfLj¥wm5 r P0 B 

^^rHH^^|W|-^r#T«PE5700^^Bif PCR ftj^fcfi 1 . ttft-53UI04Btt. BPS 

40 i> ?\®®ftOF$&mmmm 

%mftWrvoB®^&&M*&nmnmm5n, 513, 516, 526, 531 
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5' -CAATCAAGGA GTTCTTCGGC A- 3' (SEQ ID NO: 12) 
5 5'- GGCACGCTCA AGTGACAGAC- 3' (SEQ ID NO: 13) 

Axfrnmmm 1 (511 t : c : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACATC TTGGACCATG AATTGGCTCG- 3' (SEQ ID NO: 14) 
Al*»»Rfl*2 (513&£A:T2E$): 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACATT CGGGTTCTCG TCCATGAATA- 3' (SEQ ID NO: 15) 

io xxmmmm 3 csie a : t 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTAT TGACAGCGGG TTGTTCTGGA- 3' (SEQ ID NO: 16) 

xxmmmm 4(516 g:t a»» : • 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACATT GACAGCGGGT TGTTCTGGTA- 3' (SEQ ID NO: 17) 

xxmmmm 5(.%xxmmmm 1 %v$m\®) : 

15 5' -TTGTTCGCCA TTCCGTTCGC ATACTACATC TTGGACCATG AATTGGCTCA- 3' (SEQ ID NO: 18) 
5' -TTGTTCGCCA TTCCGTTCGC ATACTACAGG GTTGTTCTCG TCCATGAATT- 3' (SEQ ID NO: 19) 
5' -TTGTTCGCCA TTCCGTTCGC ATACTACTAT TGACAGCGGG TTGTTCTGGT- 3' (SEQ ID NO: 20) 

20 xxmmmmswxxmmmm 4 tin&mim) •. 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACATT GACAGCGGGT TGTTCTGGTC- 3' (SEQ ID NO: 21) 
XXmmm\^}9(526 A:C «) : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTGCTGTCGA GGTTGACCCC- 3' (SEQ ID NO: 22) 

xxmmmm 10 (526 c : t $m t 

25 5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCGCTGTCG TGGTTGACCT- 3' (SEQ ID NO: 23) 

xxmrnu^m u (526 c: a 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCGCTGTCG AGGTTGACCA- 3' (SEQ ID NO: 24) 

xxmmmm 12(526 c:gs^) : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCGCTGTCG AGGTTGACCG- 3' (SEQ ID NO: 25) 

30 xxmmmm n (526 a : g : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTGCTGTCGA GGTTGACCCG- 3' (SEQ ID NO: 26) 

xxmmmm 14(526 c : g^) : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCT TGCTGTCGAG GTTGACCCAG- 3' (SEQ ID NO: 27) 

xxmmmm 15(5311 c : t : 

35 5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCCTCAAGC GCCGACTGTT- 3' (SEQ ID NO: 28) 

xxmmmm 16(531 c:g^) : 

• 5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCCTCAAGC GCCGACTGTG- 3' (SEQ ID NO: 29) 

xx^nmfcim mxxmm^m 9 , 13 ^mm^m 

5' -TTGTTCGCCA TTCCGTTCGC ATACTTACTC ATTGCTGTCG AGGTTGACCC- 3' (SEQ ID NO: 30) 
40 AX^!j^^|tll8(AX^!j^^|tllO, 11, 12 WmW&\®) : 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTGCTGTCGA GGTTGACCCA- 3' (SEQ ID NO: 31) 
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xxmmm\m i9(\xmmumm 14 mmm) .■ 

5' -TTGTTCGCCA TTCCGTTCGC ATACTCTCAT TGCTGTCGAG GTTGACCCAC- 3' (SEQ ID NO: 32) 

xxmmm\®2o{xxmmm\® 15 , ie mmm^m 

5' -TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCCTCAAGC GCCGACTGTC- 3' (SEQ ID NO: 33) 
5 ^ffl^Taqman^#^!j: 

5' -TTGTTCGCCA TTCCGTTCGC- 3' (SEQ ID NO: 34) 

10 2> PCR^T* 

PCR^s 94V, 5^B+; 94°C20tMft61°C40#, &40^NPf. 
*SEft^E pUC M«LhttW^MW#*$a^ f «F±jfiAX^W««5l**iPA 96 ?L PCR 
F**#, JHttftMtfJt. £ABI GeneAmp5700^SSr%o^±a=ffrii^^^i!l. 

ft **T. «c*> 488nm . ffl±&3I«*B$lft Taqman ijf ABI5700 SHF 
15 flMHftffT*. 

3 > nmm^ 

H*R#ttfcABI 5700 PCR ftttaJSa^Wlft^ftCCt)*^*?*^^^!. ^ 

*»T*0r*» ctwc ^©^M#p 0 o(*^)iPA^MAX^J^^I^(*^^l^i) 
20 *&&#iiJittH3« 5 Ctwe 3£©£M#.& JnA*«»AI^*IRf I4to*(*^* 





ffl^l%(c) 


^51^ (e) 




Ctwc 


Ctwe 




Ctmc 


Ctme 



Ctwc>Ctwe, Ctme>Ctmc , ^^|^PHttgf^W*^5^#; Ctwc>Ctmc, Ctwe<Ctme, 
25. £Wtt£*WiB3MH*. 

30 4> 

#. * abi 5700^^4 pcr 4^m?rmm&iti&9mm. iax^mn^Emn^ 
raiisF(ct)iaa»^^(ct<4o)**tfj3w*ii-t(ct>40). )Hij^flit$, ttntb 
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8 

^ffBrpoB SNPsJR*$ft|lltt*¥£*:fc 

5 ft C:T fc$Ht, *$gi«^xjj»fp^a5i«r»w»«ifc^ 

*, <MF 10-2, tt«Ht^JIEd^«*??»4(«|jydMltft). ATttiittPCR^K^ 
*ftTh*3gg|*nt. R3'^ttm&£&$*r, WEE 3' **»-&afc*lH 

MUttTBrpoBggHMSSlMMCi T&£#*tt!MB&. 

15 AX^RMI4tfli (*531-&£C:Tfc5g, M3'«ltT^A) 

5' -ACAGACCAGA GACCCAGAGA TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCCTCAAGC 
GCCGACTGAT-3' (SEQ ID NO: 35) 

<x&mmm, 3' «t3t-& t % a) 

5' -ACAGACCAGA GACCCAGAGA TTGTTCGCCA TTCCGTTCGC ATACTACTCA TTCCTCAAGC 
20 GCCGACTGAC-3' (SEQ ID NO: 36) 

5' -ACAGACCAGA GACCCAGAG-3' (SEQ ID NO: 37) 

5' -GGCACGCTCA AGTGACAGAC-3' (SEQ ID NO: 13) 
25 ^WTaqman^^J: 

5' -TTGTTCGCCA TTCCGTTCGC- 3' (SEQ ID NO: 34) 

K*ffi#to*£*ffi£ 6-«ag^**(6-FAio <tt? 5' who , #<ksm 
m&m (tamra) ^ 3' mm) . 

30 1> PCR^H *|S|&»J7. 
3> ft* 

ftttTOttttiNg, AX^««9I« l Wr***MHHPAl 

2(ct=40 »r*»*. x^w^atwt. Axmmmm 1 (ct=4o> wr* 
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0r3£3S&±AW 4-100,' 000 

15 mmE.tt4>—+R&iL, m^i&sttmmio 

25 3j 6-35bp, Wfc&JBEBHJcft* 8-100bp, M^M^IWWII 
Tfii Taqman&#, FRET 3X$S#K #^#*»PNA J.:fcfc#fir<£Ej&l»fc 
4HPtt*E£l*M»fflHE. »/»tt^ll*K»iJll#dHP»-frK2lW#<EWBIK. fix 

mfftm&.% i-20b P . 

30 ^tl+^aiiTfflWtt^Ki isoG^ isoC, 2 , -0-¥g-G> 2'-0-f g-C > ^lJI^ 
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(l)3»#fiilPS-»3R, flrfc**^** 4-100,000 ^Mj&ft; ^m^-^m^w 

(^ittiiw^ttifittiflif. 
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mm 

<110> w, JB 

<i2o> nn&mmw 

<130> 014339 

<150> CN 01126578.7 
<151> 2001-08-29 

<160> 37 

<170> Patentln version 3.0 

<210> 1 
<211> 50 
<212> DNA 

<2i3> Gfomm 

<400> 1 

aaggaacagg cggcgacgaa tcaacgacag aacgcaaccc aacgctactc 

<210> 2 
<211> 16 
<212> DNA 

<213> $mfi\® 

<400> 2 

gtgcccccgc aagact 

<210> 3 
<211> 20 
<212> DNA 

<2i3> £&mm 

<400> 3 

tcgtcgccgc ctgttcctta 



<210> 4 
<211> 50 
<212> DNA 

<2i3> 

<400> 4 

aaggaacagg cggcgacgaa tcaacgacag aaccagcgat agccaggaca 



<210> 5 

<211> 20 

<212> DNA 

<213> GMfflW! 

<400> 5 

cctccaatca ctcaccaacc 
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<210> 6 
<211> 70 
<212> DNA 



<2i3> smttfim 



<400> 6 

tcatccacat cccacctcat caggaacagg cggcgacgaa tcaacgacag aacgcaaccc 



60 



aacgctactc 



70 



<210> 7 

<211> 20 

<212> DNA 

<213> &&m\V!) 

<400> 7 

tcatccacat cccacctcat 20 

<210> 8 

<211> 22 

<212> DNA 
<213> 



<210> 9 

<211> 70 

<212> DNA 

<213> &/ftf&9ltt 

<400> 9 

tcatccacat cccacctcat caggaacagg cggcgacgaa tcatccagtc tatgtttccc 60 
tcttgttgct 70 



<210> 10 

<211> 19 

<212> DNA 

<2i3> -k&mm 



<210> 11 
<211> 50 
<212> DNA 

<2i3> &j&mm 

• <400> 11 

aaggaacagg cggcgacgaa tcaacgacag aacgcaaccc aacgctactc 50 



<400> 8 

tgagtgtcgt acagcctcca gg 



22 



<400> 10 

agtttccgtc cgaaggttt 



19 
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<210> 12 
<211> 21 
<212> DNA 

<2i3> ^m^m 

<400> 12 

caatcaagga gttcttcggc a 21 

<210> 13 

<211> 20 

<212> DNA 

<213> &]&mWB 

<400> 13 

ggcacgctca agtgacagac 20 

<210> 14 

<211> 50 

<212> DNA 

<213> it&fflW!} 

<400> 14 

ttgttcgcca ttccgttcgc atactacatc ttggaccatg aattggctcg 50 

<210> 15 

<211> 50 

<212> DNA 
<213> 

<400> 15 

ttgttcgcca ttccgttcgc atactacatt cgggttctcg tccatgaata 50 

<210> 16 
<211> 50 
<212> DNA 

<2i3> it&mm 

<400> 16 

ttgttcgcca ttccgttcgc atactactat tgacagcggg ttgttctgga 50 



<210> 17 

<211> 50 

<212> DNA 

<213> itffc&mm 

<400> 17 

ttgttcgcca ttccgttcgc atactacatt gacagcgggt tgttctggta 



<210> 18 

<211> 50 

<212> DNA 

<2i3> *&mm 
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<400> 18 

ttgttcgcca ttccgttcgc atactacatc ttggaccatg aattggctca 



<210> 19 
<211> 50 
<212> DNA 

<2i3> &mttmm 

<400> 19 

ttgttcgcca ttccgttcgc atactacagg gttgttctcg tccatgaatt 



<210> 20 
<211> 50 
<212> DNA 

<2i3> izi&m\m 

<400> 20 

ttgttcgcca ttccgttcgc atactactat tgacagcggg ttgttctggt 



<210> 21 
<211> 50 
<212> DNA 

<2i3> it&mm 

<400> 21 

ttgttcgcca ttccgttcgc atactacatt gacagcgggt tgttctggtc 



<210> 22 
<211> 50 
<212> DNA 

<2i3> &mmm 

<400> 22 

ttgttcgcca ttccgttcgc atactactca ttgctgtcga ggttgacccc 



<210> 23 
<211> 50 
<212> DNA 

<2i3> -smsm 

<400> 23 

ttgttcgcca ttccgttcgc atactactca ttcgctgtcg tggttgacct 



<210> 24 
<211> 50 
<212> DNA 



<400> 24 

ttgttcgcca ttccgttcgc atactactca ttcgctgtcg aggttgacca 



<210> 25 
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<211> 50 
<212> DNA 

<213> &mfi\® 



<400> 25 

ttgttcgcca ttccgttcgc atactactca ttcgctgtcg aggttgaccg 



50 



<210> 26 
<2U> 50 
<212> DNA 

<2i3> &mm\® 

<400> 26 

ttgttcgcca ttccgttcgc atactactca ttgctgtcga ggttgacccg 50 



<210> 27 

<211> 50 

<212> DNA 

<2i3> itwrnwn 



<210> 28 

<211> 50 

<212> DNA 

<2i3> <km&\ta 

<400> 28 

ttgttcgcca ttccgttcgc atactactca ttcctcaagc gccgactgtt 50 

<210> 29 

<211> 50 

<212> DNA 

<2i3> it&mm 



<400> 27 

ttgttcgcca ttccgttcgc atactactct tgctgtcgag gttgacccag 



50 



<400> 29 

ttgttcgcca ttccgttcgc atactactca ttcctcaagc gccgactgtg 



50 



<210> 30 
<211> 50 
<212> DNA 



<2i3> *atmm 



<400> 30 

ttgttcgcca ttccgttcgc atacttactc attgctgtcg aggttgaccc 



50 



<210> 31 
<211> 50 
<212> DNA 



<213> 



<400> 31 
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ttgttcgcca ttccgttcgc atactactca ttgctgtcga ggttgaccca 
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50 



<210> 32 

<211> 50 

<212> DNA 

<213> MMfltt 

<400> 32 

ttgttcgcca ttccgttcgc atactctcat tgctgtcgag gttgacccac 50 



<210> 33 
<211> 50 
<212> DNA 

<2i3> mb^m 

<400> 33 

ttgttcgcca ttccgttcgc atactactca ttcctcaagc gccgactgtc 50 



<210> 34 

<211> 20 

<212> DNA 
<213> 

<400> 34 

ttgttcgcca ttccgttcgc 20 



<210> 35 

<211> 70 

<212> DNA 
<213> 

<400> 35 

acagaccaga gacccagaga ttgttcgcca ttccgttcgc atactactca ttcctcaagc 60 
gccgactgat 70 



<210> 36 

<211> 70 

<212> DNA 
<213> 

<400> 36 

acagaccaga gacccagaga ttgttcgcca ttccgttcgc atactactca ttcctcaagc 60 
gccgactgac 70 



<210> 37 
<211> 19 
<212> DNA 

<2i3> -krnmm 

<400> 37 

acagaccaga gacccagag 19 



-6- 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CN02/00591 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G01N33/53 C12Q1/68 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 G01N33/53 C12Ql/68 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CNPAT WPI EPODOC NCBI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
A 



Citation of document, with indication, where appropriate, of the relevant passages 

CN 1248702 A 29 Mar 2000, Refer to the Whole Document 
WO01 48242 A2 05 July 2001 , Refer to the Whole Document 



Relevant to claim No. 

1-10 
1-10 



Q Further documents are listed in the continuation of Box C. [3 See patent family annex. 



"A" 
"E" 

"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 
considered to be of particular relevance 

earlier application or patent but published on or after the 
international filing date 

document which may throw doubts on priority claim (S) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use, exhibition or 
other means 

document published prior to the international filing date 
but later than the priority date claimed 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to involve 
an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

04 Dec 2002(04.12.02) 


Date of mailing of the international search 

f 9 dec m- & 


report 

9. 1 2. 02) 


Name and mailing address of the ISA/CN 

6 Xitucheng Rd., Jimen Bridge, Haidian District, 

100088 Beijing, China 
Facsimile No. 86-10-62019451 


Authorized officer ^ ' M 

Gucij^^hj 
Telephoned. 8610-62093435^^ 


r 



Form PCT/ISA/2 10 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



International application No. 

PCT7 CN02/00591 



WO0148242A2 Publishing Date: 05 July 2001 Patent family members: 

US200 1 036632 Al Publishing Date: 0 1 Nov 200 1 
AU200122828A Publishing Date: 09 July 2001 



Form PCTASA I2\0 (patent family annex) (July 1998) 



PCT/CN02/00591 



A. ±Mttl»& 






IPC 7 G01N33/53 C12Q1/68 




&mBm®&t&m?Q&*mti&mx£*m ipc mmm 




b. &mmm 




£»&BJ*H^*u#^) 




IPC 7 G01N33/53 C12Ql/68 
















CNPAT WPI EPODOC NCBI 













A 
A 



CN1248702A 29.3 £ 2000, 
WO0148242A2 05.7 M 2001, #J&£:fc 



1-10 
1-10 



"E" msmB^^&mmmmmmmii 

"P" m B Sfc^K Hi * $ H fiiS^P JW »* ftttJfcfc 0 Ofcfctt 



"X" tttt*««OC#. ft*W#0ria*l» 



04.12 2002(04.12.02) 



ISA/CN 

♦ HA»iU»aE?l±tl» 6 (100088) 
86-10-62019451 



e&tS-^JB: 86-10-6209^ 



is 



PCT/ISA/210 *(» 2 ]R)(I998 * 7 3) 





PCT/CN02/00591 








urn 



WO0148242A2 05.7 £ 2001 US2001036632A1 01.11 £ 2001 

AU200122828A 09.7 B 2001 



PCT/ISA/210 3ft(l«D8E*f4Wi#X1998 ¥ 7 J?) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



